






To demonstrate the information and process that can 
be used to develop and select management measures, 
a conceptual sea level rise adaptation strategy was 
crafted for tidal marshes in the Corte Madera Baylands. 
The objective of the strategy was to preserve 
ecosystem services, primarily flood risk reduction 
benefits, by maintaining high, wide marshes over time.

Seven management measures were considered. Using 
a geomorphic conceptual model as a decision-support 
tool, four were selected for the Corte Madera Baylands. 
Three of the measures enhance existing features to 
maximize resilience through mid-century: stabilizing 
with a coarse beach reduces erosion of the marsh 
edge caused by wave energy; recharging the mudflat 
and marsh increases local sediment availability; and, 
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Seven management measures to improve baylands resilience are grouped below  
by the key process of baylands evolution they affect. Four measures (marked  
with an asterisk) were selected for the Corte Madera Baylands. 

Mudflat response & marsh edge erosion measures slow the 
loss of marsh along the bayfront edge due to erosion
•	 Reduce nearshore wave energy with coarse gravel or oyster shell low-crested 

berms constructed at or near low water

•	 Stabilize with coarse beach* material to dissipate wave energy at the  
marsh edge

Vertical accretion measures to build marsh elevation by 
promoting sediment and organic matter accumulation
•	 Recharge mudflat and marsh* by introducing fine sediment directly into the 

water column or by placing sediment on the mudflat

•	 Improve sediment pathways* by increasing the channel network so that  
turbid water is distributed onto the marsh at high water

•	 Enhance sediment trapping by slowing the flow of incoming tidal water  
through increased vegetation density or sediment fences

Upland transgression measures create space for baylands to 
migrate inland to avoid “coastal squeeze” 
•	 	Increase the transition zone* by creating gently sloping uplands akin to a 

lowland floodplain that support landward marsh migration

•	 Realigning levees by moving them to a new location further inland to allow  
for marsh migration

Management Measures

Lastly, experience with these management measures 
in the Bay varies. Some have been used successfully 
in Bay restorations, while others are untested and need 
further refinement and appraisal.

Baylands can play a significant role in reducing coastal 
flooding and future capital investments in structural 
shoreline protection. To achieve this potential, 
additional regional research is necessary. Critical 
needs include: a better understanding of estuarine 
sediment transport processes, particularly in mudflats 
and marshes; more field studies to calibrate and 
validate marsh wave attenuation models; and, the 
integration of baylands management into coastal 
hazard mitigation in support of climate change 
adaptation planning.

improving sediment pathways 
promotes vertical accretion through 
natural processes. The fourth 
measure, increasing the transition 
zone, prepares adjacent uplands 
so that marshes can migrate inland 
when they can no longer keep pace 
with sea level rise.

Lessons learned in developing this 
conceptual adaptation strategy and 
studying wave attenuation at the 
Corte Madera Baylands can be 
applied throughout the region as the 
challenges of accelerating sea level 
rise rates and declining sediment 
supply are generally similar across 
the Bay. To develop a site-specific 
sea level rise adaptation strategy, 
it is important to identify the 
ecosystem services to be protected, 
and have a good understanding 
of the local geomorphic context, 
sediment availability and status 
of shoreline change. Additionally, 
depending on the project scope, 
field observations and wave 
attenuation modeling may be 
necessary or desirable.  


